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1 

HuBB 2 o©M-{a!lP WM^-^©— ??©P WMM-^l:: J: t) 
h5bB 2 oOM-{B!lP WM{i^0^1b?&0P WMffi^l^ J: ti ;^ 

<gf#lftfc:tBt»«-9*«*&1-S <t-5 C bfc:i ^:S:^^^i1- 
[0 0 0 1] 

to 0 0 2] 

tit*. — (IgtlDiiiiHii (class D amplif 

ication ) hwm^ti:i>m^mm^ifi. niz-^mim. 

(audio frequency ) ^:^e^®{5^Ji*it§©— i: 

Tii. 13 2 Ak:^xLfcitn<. ^•^;i';^ti^lStfils§l (puis 
e width modulation amplifier) 2 t?{t^A:^f^ 1 l^A 

;i/©^'fbS^'^;i/^*S:&iRi©iS'fbT^bfcPWM (pulse 

width modulation) fI^S2t^^bs :i©{t^S22i 

[0 0 0 3] Jeb"rN5=-^>^>'W-^i7-M0SrET^ 
4 © V — :^ N 5^ -^^ > ^■.;W t T7 — M 0 S F E T 5 
©Kk-Y >©P^S:gEi^big?'JlrgEii^$nfec:©>''^9— M 
O S F E T^?4 © K ^m^MMV c c S^gEM bv 
Cl©>'-^7— MO S F ET^^ 5©V— ;^{PJ)S:gcS!lbTm 
:tj;^'f '^5^>i^lElESg|5 3&<iJ5S,b, C©^^9-M0SF 
ET*?^4©'i7'— MCi©PWMM-^S 2^tti|&bT;^ 
•Y'J'^^^b. ::©->^r7— MO SFETSS^ S©-!?*— b 
fci©PWM{l-^S 3$:ttt^bT;^'f y^></bT. 
17— MO S F E 4 ®y— :^ — MO S F E T 

•^s 2SVPWM(g-^s 3©>''^;i/;^ti;&iRi©i£'(bfcji&b 

T>^-r >;/5^>^*$:JxT^fi£^nfePWMJ^JfJ©a:t;::^^ 

[0 0 0 4] ^bTHK:^©«:*j:^'^ 2'^>^^e-?-S4 

;^M;SjS^:7^;i/^57g|5 6^:rrbTv c©«±);^^ 
i^m-^S 4;b»^7^i^*';Wi-^S 1 t^fSbfcnlflSiilJS^ 
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[0 0 0 5] ^tz:i<Dm.t}:7.^ ^y'^^i^iM^S 4(0Z(D 
PWM^IS?SJ1^i:bT<-t*W^i:4)©i:bTs E!2BC?^ 
bfeK-WP WMgE^iSJfl^ilEl 2 C KIS^N bfci^tlP WM^ 

[0 0 0 6] H2BfclB-eS^bfcTSJi$tt> ^ICr'i'^;!/ 

WMm^S 4©>tfJlPWMigffJ^*b. 2BT-S^bfcm^ 
10 5=^i?^;Wg^S l©{i^V^;i'#0*>e>7'7::^*|ql 
tiiiDi- 5 75 Ir! gC^b b feB#© P WM©^ S 4 ©M-fflS P 

WM^SJf^©^'^b^?^b^ ^bT3B^::?^bfc^^fl5tt^ ^© 

:&lRl{3^'fb b}feB#©P WMIi^ S 4©>tffi9P WM^JK® 
lSE'fb*^bfc*)©T-S)S. 
[0 0 0 7] E!2 ClClCT-S^vbf::^SJ^{i> ^©T^i^^J';^ 
;-,,7_^>:7iS5 ><y)|^^lC»<>^$nfell#©P 
WM'fi^S 4©PiS!)PWM«E?e*«U EC-^g^b&iSEJI^ 
H:. c©ffi-^S l®^-^W<;i'i^0A^?>7'-7;^7^lRlt*i 
20 iD^^*lRlK:^'fbbfeB#©PWMm-^S 4©l^{a!lPWM 
iSff^C^-fb^S^U •?bT3 Ct^bfeiKJi^ttN ^©Is 

i©M^i''<^i'**0iP6T-f:^;^:&iqiK:j*'J>1"S?Er 
iRlt^-fb bfc^©P WMfi^ s 4 ©iSffiUP WM«iJB©^ 

fbS^bfc*)©T-$)?)o 

[0 0 0 8] ;te43ll|2B2iz>*2 C^c43V^T^ ^Ep-^Ji:i 

ne.©^'fb©;?iRi*5^b. g3^t{iPWMM^s4©a[ 

[0 0 0 9] 

30 [^iatfM^bJ;di:t-«»®] b*b5&A*f>x ^1©I2I 
2Blc5^$nfePWM{t^S 4©^$J15«±v ^i^^jvm^ 
S 1 ©{l-^i/-<;i/©^^bi:JtK:l^^^(f>t^jb-r5fc«>N 
:i © i -5 ^tm-^«iffJ©^^b iift {c P WMM^ S 4 ©^^ 
iSJI^®RfP^S't»{4ffi (a:t>±o•rv^slE^©^^JK't"C»(4 
®) As^'fb-rsCLhAsiSHTN D->'^XS]ll^lS>'-f;^ 
<S7gi5 6K:*5V^Tc:©S;t»:^-r <;;5^>yM^S 4*^e.«5S 

V ^ -5 -o . 

[0 010] ^fcc©El2 Cl;:^^tLfcPWM{i^S4 
40 (Dm^it. T^i^^^Wi^S l©{s^l/^;L'©^^bi:Jtt: 

pipjiKi'X'fb-rscTx r©^^«[?^©Btra«'t»<is**iE 

^hir?>fSmifiM^$tiX\>^^o b*>b**st>^ 02 

B©*nic:it«{bT*^l::)&5fcfts -'Vi/;^tS;»^tg** 
^tS-CJEtSdit. ii©S5!*'^^*31ifii«Jfc'b^^tif$ 
;t § d i: i)^ T- § ^ V ^ i: V ^ -5 IS^ -3 o 
[0 0 11] MK:*fcc:©PWM{i-tS 4 4> E12BIC 

50 2 0 C5^$ixfeiS«yPWM«[J15i: bt^fifebfe^-^©* 
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(rise time ) fc4^:*r7^'f i?iRa©5:T»3B#H (fa 

11 time ) icMA^fesii:AsjgHTN zoy^'^m'mm 

D i7tt:tjM^ S 5 t^^M^S^ D S i: ess 

[0 0.1 2] ij'ifihm^cDmmizi^^xtii^ 

V^t:2©^fgi^ (2's complement) cDPtStfeS 2oOJt 
[0013], 

2 9«IScDKI^{cfeS 2-C)©>t{|)P,WM 
m^t^JSll-SPWM^Igfcv il©2 0CD>t{RaPWM{i , 
•^<o-*<Z)PWMM^{c J: ';/^>^ftijffligfn*^ 
KDmti::^^ 'ifH^^-^^mt. c:o.2ocDK-{RIPWMfl 
■^CDft!l7?®PWM«^lCit);:^'f y^>-if^m^tl^m 

[0 0 i 4] ±j8ecD.tdlc«kbfcc:i:t:J:>)x *^bj 
to 0 1 5] 

<DX. 7^i^i';W1'7— T^r®— :R#^J^^f DiBitie 

[0 0 16] C:ODiSS:t»ig*gSg£D-«f!UCOVAT 
mmt^o El{4D^S±»ti$S§|OSg|5^^>bfc>^D<;/ 

i'Ht-s c©Diii^;tjtitiiii{i>'^;i/^1i^litgti§§ 
(pulse width modulation amplifier) 2^ ^1(DM^ 

4. ^ lCD«±;LPFgP5. ^ 2 0«;tjLP FgpeSU^ 

[0 0 17] m^xtim^iAizxti^ixtz-sjj&mwim 

^1$,(D'Tiy^Ms^ (digital audio signal) S6*^ 

bT^H^tlfc^ ICPWM (pulse width modulatio 
n) m^S 7SV:i©(5^S 7 (2' s complem 



ent) ©IS^tJfeS J;aJcc:©7^i?^;i/{i^s 6©<i^ 
lx'^;i/tc:j$;bT^ig$nfe^2£DPWM(i^S Sis^fiE 
c:®lll®PWM{i^S7*s^i©'a^;;^V>;'^ 
^i^IilE&aJa.tA:*?^^. c:o^2cDPWM{i^S 8 4S 
m2<Dmtt:^-( ^i'5">^[li^g|54(CA;t3$>t5. 
[ 0 0 1 8 ] ^1 1 OS*;^ ^ > ^ilS&glJ 3 A*, 
^iCDPWMa^S 7 tfSbTJ^-f '^5^>^7^nfctt^ 
T-c:©S|l©«:tjP^^ ^vf^y^HESgps ^:fhbT^J5£^ 
ti;fe^ioPWM«:t)fi^S9As. c©^i®PWMtt 

f > i/ESSgP 4 A^; ^ 2 © P WMM.-^ S 8 t^K 
bT;^'f^y5^>^J^$nfcJt<cSg'r-^£D^2©tt:t;;^-f >;/5^ 
>iJ'iaESg|5,4 bT^JSt^nfc^ 2 ©P WMS^ie^ 
SI ^©|^2©PWMIl:^m-^S 1 0©^-v!')-V 

.FgS6{cA;*3.$ti2)o , 

.. [0 0 1 9)^bTC:0^lO®:t;LPFgi5 5Sr^bT 

^ i ©pwM@i3{f -^s '9 A^e>m 1 ©Ri^jiitKis^Ji© 

20 a;tjM^S 1 lAs-s-p^^^i^^ c:cp||'2©m*LPF 
.SBBfeiTf bT»2cpPWMm:trfg-^S 1 0*»«>^2©Rr 

]^)si^«![^ja©s:tj{i^s 1 2ifi^m^m-^ix. tfi^ 

mtim^i 1 i tS l 2t:i»j:^tf-Aig|J7*s|IKjfl5lc: 
[0 0;io] ifeCEi j A{c:^bfc^ ^l©S:b:^-f f ^ 

><5^[HlK&g|5 3, ||2©S;t3:^^' •>f^>i^p8&eP4^^© 
ai:t;©r^lc^ iS2?iJlc3gip^nfe^i ©li;b L P FSP 5 S 
2 om?*3.L P FgU 6 Ifil^X;:^ t:-*ge 7 2r^Si>feft 
<^*5SgSls$tt'T#fiE$HfeBTL (balanced transform 
30 er less ) j^i^ElBllf *5V>Ts ":i©fti^lC#^ e-ixi.^ 

, i<DPy<!Mm:^m^s 9:stF^2©pwM«;t)fi%s i 

0©k''<?©<J'^^ 5 ><5^^-\'-'K$rEllB. 1 CJSlVP\T> 
tg^bTS51?B1-5. 3664301B^ 1 BSV 1 CC^SU 

T^ $5E|](i^ti6&{i^T^?B©^^b©;&rRiS:^b> 

t<i^«^iSJfJ©^>!?©i^t)iIbiS^5£^Nbx C©i^») 

[0 0 2 IJ HlBtt^^A^ig^l AfcA*$n*:5^ 

i;^;Wt-l-S 6 ©«^L'-^;i/*s-lfD©tt^AS)itj#$nT 



IP*)Digim±/tt*i^l*^^i-7^-f V^-' Onu 



40 ting) «<!l®i:§®iix6>«^S 92iVS 1 0*'«<'©{i 

^StJBS^bs i®JS'&{cttcixe>m^s 9^s 1 0© 

1 0 t> 0 tCJfeSo 

[0 0 2 2] mi C{d:z:®7*i;^;Wi^S 6©a:fc®li 
V'<;i/^± iT-ab)fe;i:^, c®7*i?^';i/^-^S6©M 
■^V'<;i/A5-tfijfcbT+0. 8^+;^|p]t^{b1-i.«^ 

«-^S9tf+0. 8^£«t)U ;t{liyPWM«iJ?J^^S 1 
0*5-0. 8%at)-r©T% 01 CA»^>B^e,i)»*;jrO<s 
50 c:®®-&©c:ne>Jt{»IPWM«[}B{I^S9i:i+tlPWM 




5 

+ 7^ © liBffi!! P W M «yg i: 36t S . 
[0 0 2 3) El 1 D{ii©7'y^';i'e^S 6©ft;»cJfiti 

2:>^^■V-^^^^b^ ^JiJ^fSx >4-iB!|PWM«lJg 
«^S9As-0. 6 4^t)U >tflflPWMig[JKfi^S 1 

c:®«-&cD:in^>tffl!lPWMS^j{i-^s 9 i:>t«aPWM 

[0 0 2 4] -ttaio-^zcDmi^xniiiy ZL(D=riPi>)\'m 
6 os♦i^^;^*^+:?5lRI^v^{i-:;^lRI©^5Ij^o:&l^l 
t^'fbbTt)!!^ (s 9 - s 1 0) (omr^\ii.nmm±-& 
^nvi^-^-^y). *o+:S'iqii;-::&rRiT-am$fi±±T5>f?!F 

^ b*:v> i: v^ -5 *iJ;^*^& So 
[0 0 2 5) *fc^©^f!l^c43V^T{±^ ^:ixe>{t^S 9 i: 

s 1 0 ®M©/''^;l';^«■^©B#F^ll'l{±^ iii©pwMm*( 
fi^s 9®^'!?®iz:T!3^'^2^®«!^<£*^t^b-r?*^^ 

-Y >;;^>i^?R^S^^'7— MO S F E T*^^T-^fiSib*:« 

»3B#ra (rise time ) J:;?^3!J'5^'f ^^is; i^ffiJCitT ») H# 
(fall time ) icSd^feSd i:*sMHT% ^:©qIlSJl 
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«9fflm:t>*i*si§c®ffl-rs^a'«?©@fi^T?<s^ffi^^T'*® 

;'atl*S§§©SiJPl::®ffl bff 
[0 0 2 6] 

[^B^©ja«] W±i5iB^bfeJ;^ts *^B^©lf5Riai 
B3m©S*ti^©!*:^-^ y5^>^iiJW-rsJ:-5tbfcx 

mz^^ 2o©M-iP."JPWM{B-^l3^|^-r2>PWM#IS 

-f ^i)^>^Um^n^^ 1 ©S:t»;^'f 'J'f"^^*®©^ 
in?»>tiiIPWM{i-^©^tb7?©PWM{S^t i 

f9:^'f >;;^>^$iJP$^x2.^2®S:t>:^-r ^^^yir^^ 
©l±i;b{PJ©F5tft<^^ISS:g^i^b&^i:l3j;t)x c©ft 

[llIB©«#^j;SiB^] 

[SU ?^^BJ©7'i^^$';WW— T>7"K:A»A>toSD«l 

[1212] ^*3R©DiSi^t'^iS®-^^J&?^bfe:^Ds'^lSl:R 
c © D iiti*i^©i!)-ft ^ W^-t 2> i^S"^ s o 
[!^^©SiW) 

2 (pulse width modulation 

amplifier). 3 HI ©«;b;^'f ^ff^^^^E^ 

gi5. 4 H2©S:^;^-f -y^^^iHissaPx 5 

Hl©S±»LPFg6. 6 H2©«*LPFgi5. 7 

.........:g^^ll^^|gT-*?>:^ii-:^SP. S 6 T^i^ 

9 ;Hi-^N S 7 % 1 ©PWM (pulsewidth modul 

30 ation) S 8 % 2 ©P WM^^ 




(72)^BJ# mm F^7— 5J090 AA02 AA24 AA26 AA41 AA66 

^^SfflJIIE^JbaJII 6Tg 7 #35-^ V- CA21 FA19 GNOl HAIO HA29 

— ^ft^^ttW HA33 HA38 KA42 KA53 KA62 

SA05 TAOl TA06 
5J091 AA02 AA24 AA26 AA41 AA66 
CA21 FA19 HAIO HA29 HA33 
HA38 KA42 KA53 KA62 SA05 
TAOl TA06 UWOl UW08 UWIO 



